The study focuses on Oxfordian-Kimmeridgian ostracods from the Mikhalenino section (Kostroma region, Russia). In the Upper Oxfordian -Lower Kimmeridgian (Densiplicatum -Bauhini ammonite Zones) we distinguished ostracod zones: Sabacythere attalicata -Eucytherura costaeirregularis (Densiplicatum Zone), Eucyterura -Tethysia (Tenuiserratum to Bauhini Zone). In the lower Kimmeridgian, Kitchini ammonite Zone (Subkitchini Subzone), we identified ostracod zones Schuleridea triebeli, Neurocythere jakovlevae -Klentnicella rodewaldensis and Galliaecytheridea fragilis. A comparison has been made between the ostracod zones from the Mikhalenino section and coeval strata from Western and Eastern Europe. In addition, a new species, Neurocythere jakovlevae kolpeNskaya in Tesakova et al., sp. nov., was described from the Lower Kimmeridgian, Kitchini Zone, Subkitchini Subzone.
Introduction
The Mikhalenino section ( Fig. 1) is one of the continuous and easily accessible sections of the Middle Oxfordian -Lower Kimmeridgian on the Russian Platform. This section, which has been the object of detailed studies during the last few years, is located some 20 km north of another famous locality, Makariev, which is a reference section for the Oxfordian on the Russian Platform. Its ammonite record consists of a mixture of Boreal, Sub-boreal and Sub-mediterranean forms (RoGov & kiselev 2007; GlowNiak et al. 2010 ) providing a good background for improving the interregional ammonite-based correlation of the Middle Oxfordian -Lower Kimmeridgian. The very rich gastropod fauna has been analyzed recently in this section (Guzhov 2004) , and trends were compared with those of ostracods ). The Mikhalenino section is also known as a source of unique fossil squids with mineralized soft tissues (RoGov & ippoliTov 2008) . This section is composed of alternating clay and silty clay beds with marly and phosphorite concretions, supposed stromatolite buildups and a remarkable black shale band marking the base of the Upper Oxfordian. Rich autochthonous ostracod assemblages, characterized by occurrence of the well-preserved both adults and juveniles, recognized throughout the entire succession (Fig. 2 ).
Materials and methods
A total of 45 samples have been collected. Sampling levels were based on ammonite findings (GłowNiak et al. 2010) , and were aimed at sampling at the lower and upper parts of each bed. Additionally, we analyzed Foraminifera distribution (usTiNova 2009) .
Sediment samples of 0.5 kg were boiled with soda and washed over a 0.1 mm mesh size sieve. Dried samples were split into two fractions: >0.315 and >0.1<0.315 mm. Ostracods were picked from both fractions. In total, more than 2 550 well preserved ostracod specimens, including both adult and larval stages, have been collected. The total species diversity reaches ca. 50 taxa, of which 31 species, subspecies and varieties were determined, and the remainder were left in open nomenclature (plates I, II). The distribution of the most common species and their abundance is shown in Fig. 2 . Studied collection is stored in the Department of Palaeontology (Moscow State University, Moscow) at number 351.
Results
The detailed analysis of the ostracod distribution throughout the section, including FAD and LAD of species as well as changes in dominant taxa allowed us to recognize 16 assemblages reflecting variable ostracod habitats (Fig. 2) . They are partially composed Fig. 2 . Stratigraphic range chart of ostracods in the Mikhalenino section and its ostracod-based subdivision. 1 -silty clays; 2 -clays; 3 -bituminous oil clays; 4 -calcareous concretions; 5 -glauconitic concentrations; 6 -phosphorites; 7 -pyrite nodules; 8 -shells of ammonites; 9 -dominant species from family Cytheruridae; 10 -dominant species from families Schulerideidae, Cytherideidae or Neurocytheridae; 11 -the presence of species from families Schulerideidae, Cytherideidae or Neurocytheridae; 12 -number of specimen in the sample. from recurrent faunulas, possibly reflecting sea-level oscillations. For example, couplets 1 and 6, 5 and 8 or 11 and 15 are represented by nearly same taxa.
The most significant turnover in the ostracod fauna occurred during the Early Kimmeridgian, and thus the studied section has been subdivided into two major parts. The lower part encompasses the Middle Oxfordian -lowermost Kimmeridgian (Bauhini ammonite Zone) and the upper part corresponds to the Lower Kimmeridgian Kitichini ammonite Zone. The ostracod assemblages in these parts of the section are distinguished by prevailing development of the different families ( Fig. 2 ; Tab. 1).
The lower part of the studied section (ostracod zones Sabacythere attalicata -Eucytherura costaeirregularis and Eucytherura -Tethysia, corresponding to Densiplicatum -Bauhini ammonite Zones) is characterized by the prevalence of small-sized genera of Cytheruridae.
Noteworthy that the species Platylophocythere hessi, widely distributed in Western Europe, occurs in two intervals of the Mikhalenino section, while S. attalicata (MaNDelsTaM in lübiMova 1955), closely related to S. caledonia whaTley 1970 (Upper CallovianLower Oxfordian of Scotland), is abundant at the level between these records. It is possible that these three intervals correspond to periodical ostracod immigration events from Western Europe, which were connected with the high sea level stand. The same interval of the section also contains some immigrant ammonite species of the Sub-Mediterranean and Sub-Boreal origin.
The uppermost part of the Mikhalenino section, corresponding to the Kitchini ammonite Zone (Subkitchini Subzone), is marked by the predominance of large ostracods belonging to the families Schulerideidae, Cytherideidae and Neurocytheridae. Based on their distribution, the following ostracod zones were identified within the Subkitchini ammonite subzone: Schuleridea triebeli, Neurocythere jakovlevae -Klentnicella rodewaldensis and Galliaecytheridea fragilis.
The majority of species from this part of the section are of Western European origin, which indicates a broad connection of the Middle Russian Sea with Western Europe, influenced by the Early Kimmeridgian transgression.
Discussion
The ostracod record in Central Russia and in the Volga area sections (Fig. 3) is similar to that in the Mikhalenino section. The Oxfordian of these areas is characterized by small-sized Cytheruridae as well. In Central Russia, Sabacythere attalicata and S. rubra (MaNDelsTaM in lübiMova 1955) are the most important ostracod species of the Lower Oxfordian and lowermost Middle Oxfordian, corresponding to beds with Sabacythere attalicata -Vesticytherura costaeirregularis (Tesakova 2003) . In the Lower to lowermost Middle Oxfordian (up to Popilaniense ammonite subzone) of the Volga area, beds with S. nikiforovae kolpeNskaya nom. nud. have been recognized (kolpeNskaya 1999). The unpublished species S. nikiforovae is the junior synonymous of S. attalicata. So, the S. attalicata -E. costaeirregularis ostracod zone, recognized in the lower part of the Mikhalenino section, is correspond to the beds with S. nikiforovae and Sabacythere attalicata -Vesticytherura costaeirregularis. In the Volga area (i.e. in the Makariev section) Neurocythere, Schuleridea, Amphycythere, Klentnicella appear in the Lower Kimmeridgian, and beds with N. jakovlevae kolpeNskaya nom. nud. -K. rodewaldensis, distinguished in the Lower Kimmeridgian of this region (kolpeNskaya 1999), correspond to ostracod zone Neurocythere jakovlevae -Klentnicella rodewaldensis.
On the other hand, ostracod distribution ranges in the Oxfordian-Kimmeridgian of Western Europe are significantly different from those of the European Russia. Ostracods of Western Europe are much more abundant and include also marine ostracods from the families Bairdiidae, Cytherellidae, Polycopidae, Bythocytheridae, Cyprididae, Cytherettidae, Cytheridae, Progonocytheridae etc., as well as brackish Limnocytheridae, Darwinulidae and Ilyocyprididae. Moreover, in Western Europe large-sized ostracods are abundant and most typical throughout the entire studied interval. Cytheruridae also occur in the Oxfordian and Kimmeridgian of this area but never play a dominant role. They are mainly represented by species of the genera Cytheropteron and Paranotacythere (different at the species level from those occurring in Russia), while the genus Eucytherura, which is very common in European Russia, is poorly represented in Western Europe.
European ostracod-based stratigraphical units are characterized by different minuteness in different countries, and their direct correlation encounters some problems. Nevertheless, some common trends can be recognized: in Sub-boreal Europe, i.e. in England (kileNyi 1978; kileNyi & Neale 1978; wilkiNsoN 1983) , Scandinavia (ChRisTeNseN 1988), NW Germany Holotype: Specimen no. -N9-O-119, VNIGRI, S.-Petersburg. Russian Platform, Kostroma Region, Unzha River, section Makariev Yuzhnyi (Fig. 1) , outcrop 10, sample 742; Makariev beds, Lower Kimmeridgian (Nikolaeva et al. 1999, pl. 33, fig. 1 ).
Description:
The shell is medium-sized, rounded rectangular, inequivalve. The left valve is larger than the right one, and overlaps it along the dorsal, antero-and posterodorsal edges. The shell's maximal length is at its mid-height, the maximal height is at the anterior hinge, and maximal thickness is at the posteroventral part. The dorsal edge is straight in right valves and concave in left valves because of high hinge ears. The ventral margin is slightly concave, parallel to the dorsal one, and slightly converges posteriorly in juvenile forms. The anterior margin is high, evenly arcuately rounded; the posterior edge is insignificantly lower than the anterior one, triangular, shows stronger dorsal truncation. The valve surface bears fine band-like ridges. The first one runs from the large eye tubercle along the anterior edge of the valve, continues along the ventral margin and reaches the posterior margin. This ridge is convex behind the adductor. Below, the second crest-like ridge runs along the ventral margin. The third ridge stretches along the dorsal margin, it is more pronounced in right valves, on left valves it is only observed in the anterior part near the eye tubercle. At the posterodorsal angle it deflects vertically down and continues into the longitudinal median ridge that runs horizontally in posterior part of the valve. Interrupted near the adductor, the median ridge deviates diagonally down into the anterior part of the valve. The median ridge reaches the anterior margin of the valve and crosses the anterior rib. The surface between ridges, except at the posterior margin, the zone between ventral ridges and along the anterior margin, is reticulate; fossae are rounded. The reticulation-free surface bears indistinct large angular fossae with thin muri. The hinge of the right valve is represented by two large indented teeth separated by the indented groove. (Tesakova 2003, p. 195, pl. 13, fig. 4-5, 7-12) in valve outline, position of ribs and reticulation pattern. The new species is distinct by the interrupted median ridge and rounded fossae.
Comments: This species has been created and described in the unpublished manuscript by Kolpenskaya.
Distribution: Kostroma Region, sections Makariev Yuzhnyi and Mikhalenino, Unzha River. Lower Kimmeridgian, Kitchini Zone, Subkitchini Subzone, N. jakovlevae -K. rodewaldensis ostracod zone. 
